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i ] mw±ic-? b y ^xgegsn/c^xsasa 

m mmmmm±^mmmnm zim-r s m<om% ea« 
©&g£. 1 0 o*c~i 7 o-ci-rsct^^tiiEt-rs 

®liaUn$lEg©SSf&:fr£. 

lex -y * ^>^*-?fc^^©Mraitei^)S«:/i-t r«igg 
or. 

BMiedpa^®±-sSHj«®«*#R)n^-c^jgo. j^jg 

[BS*S4 ] Mierx-^^2 0 0"C~2 4 
C £?r#iit^SI«^3 «lieiS©?8tl^^g©tS@ 

[HWtSs ] iSiK? h y $- xieg?tifc^*xie« 
<t. Htrie^-xK^s^snsx^^^^y^i. fj 

lex ^i/jlHHC^ i^-Va >^<t^s©« 

mrie-'^f>-^-^3»8<D^p^ > rt^x-?*--, g=->^ 
•ctf -5 c i i -r s& A*^S©»jg*&. 
ci»*^6 ] tfrieSBj^jg^ 1 TOKiOMt, t« 

1 ~ 5 cD^-rn^K:ietg©^*^g©ss{jg^^ 

i. $Fie^*Xiei§?K&i^3ft£;W?^>y^-<!:. m 

iex w v ^^i/m^cminmomwi^mm^Lxmm 

<t. irie^*xE«cc^3n-5.x-Y2»^>y^t, ff 
lex ^ », ^>^^(c^^(D)iia^jg*^br^ 

^©ff^t^CA;^ fliieS«©*f[Sj-r&fWlK:ie 

g?<i/csm^«i^*>6?ft>ti-5>«ji*wL. utiles 

ftfHtfft?<OB9i*WR <!: 3jS)g £ © =i > # * h igfalSJ 
±©£# 1 5 0 0 Q«Tt?*^c i^^miT-SjSA* 
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CO 00 1 ] 

& murk: ffl i » fc^i&csjfflffl^ < *>\>&m-r -situi?^ 

C0 00 2] 

10 >yf?iLt, IIh7>yx$(thin fil 
m trans i stor : TFT) -^M I M (me t 
al insulator metal) MM 

[0 00 3] 022 «. fi£3fc©TFT£ffl<,>/d§jSS?£ 
.HSl^S (!ftB§¥9 - 1 5 2 6 2 5*|&«#flg> fCfc 

WTi'f^vFy 1 Bf£gp#©iij££^ 

U (a)tt¥M0 v <b) (a) ©B-B^CCfS^ 
#rffi0T*>£. C©SiHM?SS«^g©T^f--<yv 

h y zxmmctii. mswwmmwv? v y *xt*#:0 
20 s£$tiri,»-5„ 

[00041 122 (a) ft^jvT 4: ^ (c. H*m© 1 © 

m^-rzm^ z b ^o—wzwmmm 1 ©^se 

{mm 2 b ©^^as(c «. wmmm 1 «c«^ ? n s t f 
T3*ig:w6nrc^„ 

[0005] TFT3 ©y- hS®«*^2 a (C % V 

[00061 022 (b) iCTjrr J; ^ (c. 
«6©±«r». y-h«®3 a< y"h^07 a> # 
jg#JI8 a*iJlH^a®$n. ■€-©tp*g5±«:^i'*;i/^ 
8 b*5g:^6nri»-S 0 E(C, ¥#ft:)18a^a 

V-XWM3 bSO*FU'-Y>«@3 c i^STtJ^r 
^•Ja> (n* a-Si)I*5SWi=.ntl,>5. 
[0 00 7] y-Xlt3 bW^SPiiCW. ®HJ^K 

40 <t^jie©2Jiifjt©<i^2 b*sg:we>n-rt,>.5.„ k 

^iim)e«®*3n-c^m€i4 a i ur k 
u-^>m@3 c iiitii^titsi^c:, -f^jn^f 

Mffi4 bJC^Snf^S. HCC. TFT 3. fe&U 
2 a . mm&2 b . SO*S^®4 a £?goTJf Rfliffefi 

[ooo8] ;x(c. ±smis.^mth7^7-H h 

50 ^M7 a . T*;U7 rXi/>;3> ( a - S i ) *IH*fi& 



(3) 
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>(n> a-Si)IML, ;^-i>^LTV- 
*m&3 b TkXf K U >^S3 c €rJ^fiW-5 0 
[0 00 9] £H>T. V-^lffi3bMh'l/-r>®i 

h^-^5 5rPgpr^„ Jifi8i!@fcf^9£ 
S^T. -Y>i^AXxmft (indium-tin- 
o x i d e : I TO) W&Wv Z f$M 10 

u i TofttiKZMBFite&gKDmmim 1 

[00 10] ft*. ^>$9h*-)V5&%mi,tc&. 

[ooi i ] c©£5(c. er^<tiS9iur. ^-ns 

[0012] Sfcfc, Wt5K^6^SH^m^)S9±K: I 

Tos^e-rs^. 1 Tojg©;-c£-->ytti6j_h 
[0013] tarn*.'* v ** vi/f&m^tc 1 romom 

W5W.t It, 5 2 0 3 9 9-5f&$gT 

«. * A * * > ^{c^L*«zas^ 1 8 0 *C«±2 5 30 

*TTl,>S. *u^bfc1#^9 - 1 5 2 6 2 5#&iT 
Set,*, 

[0 0 14] 

[^BJ*i«9iL/«i;^ fr-5»«S] b^Ufc*^ I TO 

*>e>©W#X{tJ;9 I TOJg#s^ffLTl,g<,\ i??- 
>^&#£ot^*-->^t£&<&o-ci,8s5. 40 

[0015] ^-c-c. mmmm±o) 1 tom©^ 

tti^^'^ * 'J^fSrffiU/cti^ I TOJgiTH^ 
[0 0 16] C©:^** hStnCDli^tC^-oT. 
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[00 17]*fc, HgSx©if*{*. n-*>X 

HU—^SOTN (twisted nemati 
c ) IPS (i n plane switchi 

nsr) MO'-iZ-Jllcis^X. ffi? nx h-*3m3rfg£ 

[ 0 0 1 8 ] o* 9 . 3*>X h U-^iCODlS^-. * 
(AC 2, a »g) Jh© 1 J O^ftf 5 <fc 5 &T F 

T^^sfflbfcjg^. mfflsmmzm^-c^ztcibic 
[0019] z<Dmw<Dm#)\z. mism<Dimm±<D i 

T O SS© JjRIH&C Eg L/ „ x*^>ygiji;fc£D£-a-3\ JL 
o, I TOJg<!:TH£:ISM<!:©fi8©3>** Fffila^fi 

[0 02 0] 

#>. C©2PJ3K^£^a^ig©$gji;fri£W:. 8«± 

±^Mwmnmzf&m-?zvz<Qffimm$i<D&&z. 1 o 

0*C~1 7 O-CitSCt^tl/tl^. 

rznsmmt, ^tc t mriesBji»^)g?:^)g-r-5»Mii 
[0022] co^mic^^m^mmm&oymm. 

RS)gT5Bg©K*SSai:b4 1%«TtL/. fi£ 
■»T--JI'*fT 5 Ciiffii Lr^-5„ 
[0 02 3] S/t. C<D?SS*7n^g<D^j&^StCfcU 
T. m&T~-)\'*2 00 , C-240 , Cffi^Ci4# 

[0024] $/c. C:cD^BJ(c^SvSS*^ilg<DS{iS 

[0 02 5] S/c. C©?gS*^S|gCDt?jg]f7ft«:*j^ 
r. S5iB®BJ3im®?r I TO(cJ;9^L/. buIBjI^ 

[0 02 6] JgfC. ±IBgfi«3?:SBR-r5/cet., C©^HJ 

^'xia^i. SiriB^*xiBi^cc^$n-sx-r -^^>^ 



[0 0 2 7 J c©«*«ij*itt«:*»t»-c. «ifc© 
<t#«i^<DA**J. ifftes«©>tfftf •SMMKiesstt 

©js^msi t © 3 > * * h jseiisi±(DM 

*U 5 0 0Q«TT*SCi=Sr«FSS[iOrt^. 10 
[002 8] ±!e«J$£W-r£C<!:K:J:9> SS±K:v 

v&om&oM&z i o o'c~i 7 o*ciurKj»sn 

[ 0 0 2 9 ] *fc. «niH6imh^SiiS««R«^m 

[0030] cntcfco. hx^-^-ji/gpr 

©Tlf:&IIJ©±r© I TOMjPf£M££#-r&<I:9Cctt 
0. I TO^iT)l^JS)^<!:©P^I<Dn>^i; hffita£i$i 

[003 1 ] 

(is i ©^js©?^) 0 i ccomncom 1 (omm<o 
j&mitmzmMzm&m^&micistt st f ts«©« 30 

l&£^fttC^-¥BD0-Cifc-5„ 0 1 K^tTFTSS 
1 0 tt v f&jfrT S*ffl*« 1 7 i©ratCjgS*^*^ 

ffiA$CT&»DttA'**;i'&^-*-£ (02. 4# 

[003 2] TFT1S1 0©Ml6j»«ffi(c« v iftg* 
©ft-stifg 1 l tiESM l 2 St^c^M-r 57 h y ^ 
XtttcESStl. fi^l 1 tjtmil 2©3£gSB# 
tc. TFT13*iM?ntl,^„ 

[0 03 3] COTFTIS1 0 «. »K, TFT1 3 
<D±icij5-7 ito* (CF) 4StfcCFonTFT 40 

S. 

[0 034] ffim<Dmg,'**A><Dm-g!. * '*}\><OW5 

ws-, r mt s n/c«^ i i ©Kjgraps*^ < % -2. 
©-c, m#mi i©-4S(csw6nfc«^is^i4 

£. 3^5{c^t,>«S^*»{cMrSj#(c^5J:^{CTFT 
0©MWHcfi[g3-t±ri,».2>. ^*^.^©fil^|S]K?9 
o r B5S 3 1 2 tt, -«8tciSW 6 n/c^$i^ 

[0 0 3 5] (I-SfSai !«. TFT 1 3©V-*H®tc 50 
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i2«. tfti sw-hmmicmmzti. atimi 
2^e>y- ms^A^nsTta^ttcfco-cTFT 

[OO36]02tt, 01 ©T F TS&£fflC»ft:ttA''C 
^^©TffiH-C&O. 03W:, 01©TFT*ffi©liE 
^SP^rffi^Ur^f ¥®0t?*5o 04«, 02©A- 

A^si^s 3 ©b - Banccfs ^ mmmx$> 

[0 0 3 7 ] 02£X£04K:^-r<fc5(t« tta'***l 
6H, ft«:^7X^©S?«»^t4a«^6%2»5®^© 
TFTItl OiMlSlISl 74fL, jaj»gl 0. 1 
7HSJ(C«?&flL (14#I) ftT 

[003 8] TFTlfil0©±iiCH ^v^F 

«c«. E*^@3 3 (04#M) ccStfi&or. ffiSSt©ii? 
□SP19 <02#J8D tfPawetiTOS. 9 
«. ^fe#5-7 -^^©gfjrasi 9R, life 

-r;l/£©g§pgi$l 9G, ;W*© 

[0039] C©T F TSS 1 0 ittfaSSt 17B, j?f 

g3tlfc5/-;W2 0(CJ:«5H/£<**VCt,>.£. TFTS 
«l 0©^fflgp«:«. KE3r|qiPfMCcHMift?-2 l (fs-sf 
«fl*Pl4>*s. »*ifir-#flH«:v«»¥-2 2 
^15) *i. ^ti^tiftfamm 1 7*>6StH3ttr1t 

[0040] mimsjffcfrM©^--^** 2 o 

10, 17 WK?gA L *a Af -5 fc»©ffiAP 2 3 *S|3 
W6*irc»*. C©aAP2 3«. ?SALaAf^. «□ 
*t2 4K:«fci3it±?n5. 
[0 04 1 ] 03^^04 JC^-rj:^{c. TFTSSl 

5*a ; 5J:^(cy-M^)g2 6*s^snrc^. y 

-hi^)82 6©±K«. y-hSffi2 5<b*g-rSJ: 
^ (C. 2 7 6tx. C©**ft)l 2 7 ©* 

*sp±-cpgr*=>nfcv-x^2 8. Fu-<>m : Si2 9 
*^<*J12 7tcgi„3nTi^ <> cne.*«*i2 
7. v-^li2 8Mh>-/>«i2 9*s^r. 

> 3 >l3 0^I3ti, TFT13«3 

[ 0 0 4 2 ] a- y > 3 >S 3 0 ©lict*, TFT 
1 3 tCttfcOXzf? v i? •?[•') 9 XI 8*i> Hffl!J^2 

«I^>lt)SL./cgC^fC. ,*fe©*7-7^;U^3 1R. 
tfeO*7-7^l/$3 1B, RD^fe©^7v-7 ^ )l 

[0043] 1 
^3>l3 04aot, hJR3 2*5^$ 
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wf£m®<DW$mm3 3**. -7 b y ^ttKBessn 

[0044] C©J;^{C. TFT134X^^?>^f 

h®3 2 t;^^->a>i3 0 ^MilLTKWfcn 
hXJt'--*--.»U3 4£/l-bT. KU-<>mS2 9 
£lBJftm@ 3 3 tf&K S ft £„ 

[0045] TFT1 3©^- h^@2 5 &C«j£$ifgU 
2A^Sn, 7-XlS2 8K«f^S!] 
tl. FU-T>m@2 9(c«, =J>££ h>UU-*-.A<3 
4£/M,TiIiSmg3 3^3fttU5„ C©TF T 
13tCB. ^12, y-h^®2 5*IltX-f 9 
^>yfaW ft-^SM 1. V-Xtfi2 8£«L.TI& 

m^A^sn. Bi^fiS3 3^©^<D#irji^*i 

[0 04 6] &*>\ 3>$J'h^-*-A3 4©Ii 

[0047] msmm3 3 *^fiK3n/tT f t*« 1 0 

©StEftiJ. «JRH® 3 3 *m -?T I2fr]g3 5*s^$ 

s^Msn, cn*SorsB(S]^3 7ds^3n^„ 

C*l6©TFT*ffil 0<h*ffoS«l 7i©P^tCffirtX 

^--9-3 6*ft&2-&. ma l L$ : &fr&?*miii'i*)i>& 
%mztiz>« s^iimg3 8 iBBgms3 3 tcomo 

[0 04 8] TFTIf 1 0©Tffi£*f|SjS«l 

ti-etiT f Tfflijffl^« 3 9 t*tm®m%M 4 0 6 

[0 04 9] 0 5Rtf06«. Il©TFTi«*fflt,> 

tcm§k't*)MDmmj]m<D— mz&w-r z> . 0 2 ©a - 

(^©1 . *©2) 

[0 0 5 0 ] 05Rtf06«:ijrrJ:5K:. SfcT. 
tf, «J?##j0. 7 mmOlMTHJj V #5 
7Xi«10a©iK, X;-?? £ ';>y{Cj:i3. Cr, 
Mo. Cr/AliSJiJg. Mo/A!iII^^5 
2gSd£i&l 0 0-3 0 0 nm©JKJ?-Cj&JilU 7*h 

<<») . VfflM?- (0^L,fclO 

[005 1 ] -€■©&, ^XvCVD (c h em i c a 
1 vapor deposition) KJ;^ i"J 

<s i nx> a»6fcsy- f^)S2 6£& 

30 0~5 00nm©Hr, Mfc, 7t*7 7^i"J 
3> (a -S i ) 5 0~3 0 0 nmOiit, 'J 

>ifi\ : --f$intcT^^yrXiy')ziy (n* a-S 
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i ) £#J30~50 nm©J^f!-e. Jlffita&HU 7 * h 
V VlgiC «fc 0 ¥iSi*Jl 2 7 * ffW 
[005 2] %(C. XA^'j>i/(cj;f), Cr, M 
o, Cr/Al/CrmJl)S, Mo/Al/MoSil 
3£#>6&£iS^JI£iRjl 0 0~4 0 0nm©if« 

i>> y* b y vistcio, v-^ii2 8, fu-t> 

H®2 9. fl^^ (HwOfttO . m-5t*&ijS^S|S-C$>£ 
[005 3] ^©f£, ^X^CVDtCfcf), ->>;n> 

io gftgi ( s i n x ) mvmmmfr 6 & -s^ s^- v a 

>M3 0 1 0 0 ~~ 2 0 0 n m©iWt?J*gW- * (0 
5(a) #M) . 

[0054] ^C. X5 ? h y *X 1 8S^S»^^ 

*WB1~3mih. K¥iMm. (ODD #3J-Xh, 
higfnffi*U x 1 0"Q/O!SLk. tCfcf8,?Z (05 
( b ) #M) . 

[0055] aic, *uw.mm.T>? <j )vmmift%u> 
20 v>z b*m^-c. mm&foi. o — 1. 5(im©^ 

7-:7 Jl>£3 1 Rfc^/STS. ^fe*r^-7^^ir3 

(H^LttkO ©SfeH*^fi5Ef^ (05 
( c ) #M) . 

[005 6] ^cc. ^^S^tt^sKv ^ h 

^fflt^T. Mf?*s^2. 0~3. 5um©#mtfr 

[0 0 5 7] ■£©&. 7 * h y viSfc J: «j , ^7X7 
30 Xy?>ifZ¥ftK ;<r><-i/a>l3 0§K7-{i 

-5. C©i*. hXJb-*:-;U3 4^fiSi|^B# 

K, HffliJ^2 l©±©^^i"<-i'3>l30. Stf 

[00 5 8] CCt. ^7X7iyf>^j:, SF, •?> 

cf, . chf, w<d? vm3k<DiJx&mmm&m.z 

40 ;i/©Jf^^«F^c^(DK:-r^, (05 (d) #M) „ 

[00 5 9] bm3 215iX?^y%t> 

hX;l/-^-;U3 4^6Kffib/cKU-<>m@2 9± 
5C. ft&r&X'-t? ^y>y«:J:0 > ITOM*>6^cS 
BJIW4 0 - 1 2 0 nm©S^ilI^ffiil/, 7* 
hyvxa(cj:f)iij*m@3 3^ff^-r5. c©i#. 
Hffli»2 lRCfV«»T- (0^0%^) ©±tCfcSB« 

^tmis^ML/. ffijstm®3 3 tmnic. mmm+m 
so t»> znm-rz (06 ( e ) #rs> . 
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[0 060] ^{C. COTFTIS10K. iifHU' 
&<Dffiftmfrt>tj:?>!&mifi 3 0 ~ 6 0 n m©ieiSjJg3 5 

BtiS,?Z (06 (f ) #M) . 

C0 06 1 ] UNitC. «i5*^0. 7mmCD« 

&JgJI#ift8 0~1 5 Onm, hffi£iffi#2 0 — 4 
0Q/D©jgBjJeg1IJ®£j&)aU M[°lffliJ©jgBJifcjiiiS 
3 6 ^JfM-TS. MfC. C©SB^itffi^@3 6©±ft, 
# y 5 F^©6Bl^^6 3 0 - 6 0 n m© 

[0062] ^-©fg. is-i\M 2 0 <t®rtx-^— *f (0 

^kL&u) ^rftur. TFTiSi o©±«:*fr^»«i 

7^a4a^t>-B-. £AP2 34>6WS«1 0. 1 7RS 

cc. y vmiMt&VtfrzrjiZmikLZiZXLtc^ uv 

SWLMT * y h ^Wlli«»6 * ££fDtt 2 4 tCcfc *) . 

&AP2 3 irtiihu mm** v ycD'Vf-ji&nz. 

[00631 1^. TFTM 1 0©ISfiM3 5 tit 
JK*HU®«C> 3^^<I?fcy *;l>Aa>6ft5TFTWffii 
3 9 Zftm U . *t|6jS« 1 7 ©I3r6jJ« 37i «K*J- 

cnKiO, T F TS1S 1 0 &flJt,>fc?K 
6*if^Sn$ (06 (gr) #M) . 
[0 064]i7SU t i8tt, 04©@iSg|5:3:>£i/ h 

-e©2) (03{c*jl-tSB-B^iSii[^lSl©»r 

[0 06 5 ] 07£y r 08(t^-rj:'5{c x 5te?\ tf^x 
S&lOa0±tC. y-h^02 6£7fcJiSU -£©_k 
KFl/^>li2 9%MWl KW>®®2 9£ 
a-j t/< 5- 3 >I 3 0 S (07 (a) 
#M> . 

[0 06 6] &{C V #fe#7-y ^#3 1 B 

^e^c-Sfed^. KU-f>mS2 9©±©t£*3S#£|& 
l>T»j$G (07 (b)#JED . W.iC. *-^-=i-F 

#Km£«T£^*->t£tCff$J&-<r.5 (07 (c) # 
JSD . 

[0 067] ;fc«c. y * h y y xgtcj: 9 . ■> 
■>3>M3 0?:i^f->i'L.t 1 KU-f>m@2 9£& 
W3-t»-£:3>££> hX;U--^-;U3 4^RS;^S. (0 
8(d) . 

[0068] ^(C, n>^^hX;l—*-;U3 43&i6S 
aUfcKU-f>m@2 9i±t{C. t-'<-a-H3 2 

SjSB^^M^r^U. 7 * h y vxetc J: OfflBRSffi 
3 3*MT5 (0 8 (e)#J$). CftfcJciJ. 3> 
h*;l>-*-;U3 4£/M/T. FW>S@2 9£ 
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mmmm3 3«sn5. 

[ 0 0 6 9 ] 0 9 04 Ofll#SSfr7«Ka}^0t^« 
7jrrX?l»reD0-C;&-5 (^j2^fSj©»f®0-C*5) . 0 
9(Cjn-r<fc^tC. 5feT. OaCitC. y- 

h«s^2 6*jf^L, ^©iccm^g^siJ-ea.SH 

^-^3>I3 0?rSSIit4 (09 (a) . ^5 

U f^MIl. fee^fiSXSt?». C©f5p£ 

io [0 07 0] &(c % 7 * I- y y xgtc J: «3 a ? ->^-i/ 
a^lSOSiyf^^l/t, H«^2 1 £&ttJ3ti- 
^3>3? * HX;P-*-JU3 4£Jf5j&-r3. (09 
(b) . 

[0 07 1 ]^, FX;l/-*-JU3 4#>iE>S 

3 0£S5 J^fc. X-K?#y>^{tJ:»K 1TOK* 
6fc£S§Wigmjg£j£)Su ^ * h y yxfiicj: 
^ffi4 1 £JF$tR-r& (09 (c)#M)„ cncctO. 

3>$fhx;b-*-;i/3 4^tt l mmm&m~c 
20 $>z hib 2 i tcgi^-r^,^^® 4 i 

[0 07 2] fffilfliiiiiC I TOm&iitJiZMW 

mnmzi&m-? t f 10^100-n 
B^ms^fias-r^RR. #flt^-c^eKfijt (o, /a 

r) %^1%«T> IJKttO. 5%fe^T> K«cMS 
O<(*0. 2%WT<hLrfi£JS-rS. Jgtc. 
$«j2 0 0~24 0*c©aK-cr--;b^ff 

30 (?ir2©^ft©7$8) 01 o«. c<Dmiv>m2<Dmffi 

«^*IS^:WK:^-r^H0-C*5„ @10(C^t J;^ 

TFTS«5o©*frsj»«!iia{c«. a^©^#^ 

1 1 ijtSi&l 2*i. SC^iTi?h>J fXVUfCm 
1 1 i^fii^l 2©^gP^-{C. TFT 

i 3&B&t2tirt,>z 0 

[0 07 3] fl/t. BS&-r£j£*gU 2©P^tC. itffl 
IBi^ (3*>^) 5 1 £KW-C*J«3< C©ftjii2«5 1 

40 S;©^*^g(cfflt»i=,n-5. 

[0 074] *iiiei^5 1 «. *ii©mfi*^-5/cJ6 

tefflstc^s nr fc o . s^fflia^ 5 1 ©waa#*-e*i 
•etis^s nfc*ai2^^g 52^ tf t*«5 0 

©8I^JMffliJ(C l*foTFTH5 0©«S7?f6l«:?S^ 

rg^^nrc^. c©*fflBB^5 1 i. tfti3© 
ffi&mm* 5 3 7&5sw ?.nri» 

[ 0 0 7 5 ] 0 1 1 tt. 010 ©TFTItOD 1 ffl^gp 

50 *ffi;Abr^-r i FM0r^-5. 01 1 fc^-r^^tc^ t 



ft««5 oomnmi 1 tm^i 2©3£Mkwc 

[0 07 6 ] TFT1 3©y- h m@ 2 5 {JjtSiHt©- 
4#. *jiE^5 UUi. 

-*-;u5 7*^ur«jim@5 5#. -eti-etigsi§s$ 

ft. V-*^®2 8 (Cttff-SfigU IsOttgRS tit: 
[0 07 7] C©TFT 1 3(Ctt. 1 2, y-|- 

ti2 55itTx^ ? f>yf^i, m-<HRi l. y 

-*^@2 8£jffiOT|ttf£!{i-5f#iA*£tl. i®^@5 
4 ^©^©SS&^-WTftft £ . 
[0 07 8] HI 2*6il 4tt. HI 0©TFT1S 
©M^SC-iaiitftWtS, Hi 1©A-Ai&. B- 
Bm.RVC-CMlCiQ'yl.wmMm (^©1#>6-?-© 
3) -C*S. CCT, A-Ai|§ICC?Q5l!ftffia$«TFTg|S 
B~Bi&K&5ltfffig|Uail*g|$£*U C-C 

( I TO-COMSP) ^rmTo 

[ 0 0 7 9 ] H 1 2 #>6H 1 4 K.ffc?& 5 CC. 5fe-T. ii 
^lglOa©±(C, XM-^'J^yKJ:*), Cr, 
Mo. Cr/AliBI. Mo/AllIlf*^&5 
ag«Jl£#Jl 0 0-3 0 0 nm(DBM-Cf&mh. 7* Y 
'JvilKiO, y-h^S2 5. jfeffi§ (H^Lfc 
t>) . &iI63f£5 1 . RUf^mUJ-Sfi (H^nUftl*) 
ZBm-fZ (HI 2 (a) . 

[0 080] ^{c. 7^XvcvDfcj;«3. ^>;n>^ 

{kigj&^^sy- hmmm2 6^m3 oo~5oonm 

(Omm-V. K&C. Tt^TXS/'Ja^ (a-Si)* 
1)1 5 0~3 0 0nm©I)ft?. U F-7*i*ft/cT 
W7r^->y3> ( n * a-Si)^30-50n 
m©MJrc . I/. 7*hVV II(C <fc »3 ¥*g{|: 

ji 2 izmm-z (hi 2 (b) #jsd . 

[008 1 ] &{c. 9 £ > d^tcfe 0 , Cr, M 
o. Cr/Al/CrM, M o /A 1 /M o SUM 

si^&.sigmjifcift i o o~4 o o nm^mm-c^m 
u 7* I- yvigjcfc*). v-^si2 8, fw> 
«S2 9. »#8ua©iB3im«5 8. commmmss 
zm^mmtzm^mi 1 , ft-snsu^f-as (h^l& 
io -eft-eti^-r-s (112 ( c ) #m> . 

[0 082] y^XvCVDGCcfcO. ->>Jn> 

gffc)S^©ftS&Ma> ht£Z>>*v i"<- ^ 3 >I304, 
#}1 0 0~3 0 0nm©Jgjrc>&M-r& (H 1 2 (d) 

[0 08 3] ^{C. v flU^ h 

u?«2. o-3. 5um(ommmm5 

'^-^ttiCWS (HI 3 (e) #M) . 

[0 0 84]*©^, 7 * h v yxfitcct o . y^xv 
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v?>>fb-C> KU-T>SS2 9 5rSW$-B--5>H^SS 
ffl©3>$^h^-^5 6i, ftfH«S?S«K 

y i/ a >Jg3 OM'y- H&&H2 65i7f> 
ft/T. *aie«i5 1 £S£ffl3tt£±tjlft®B©:3>* 
? I- X*-*-*5 7 £. ft-^^T-gP*StH3#-2.=i 
>Z*7b*)l--*-)V (H^U&lO ^ti-eti^fiS 

-rs. ccr. y^xvxv^>y« > mi©fisi©j& 
io mtmmojrm-efts (in ( f > #jbd . 

[0 0 8 5 ] W3>#? hX;l/->f:-jU5 6. 5 

7. &0*W«&f&it]@5 9±{C. I TO|ga>£ftS>§BB3S 

mig£)&J8U y* h ';yxfi(c«toiii*m@5 4i^t 

a^m® 5 8 (cmio i/ r . ^mmmm 5 9 ±(cis^ffi 
±{c«aa®5 5#{aa-r£ (iu#i)„ 

[0 0 8 6] CtxtCcfcO, BB*m®ffl©=J>3f^ hX)V 
20 -*-;l-5 6^bT, V-XSS2 8(Cg^-T.5Bi* 

si5 4^ &mmmm<D=i>f 9 t-^^-^-^s 7 

/c. m^m. ^^S^SI5flB©3>^^ hx;U-*-;l/ 

[0087] ^vmrntrnMLtK. 1 Toiga^ft 5393 
mmm&&m? -s^. » 1 ©n*6©?&j&4 ^ < pi^itc . 

TFTK«50*5iftl 00 — 1 7 O'CtfeS^^fCTF 

30 ^. ^Wn^T^«^SJ:b (0,/Ar) &ft 1 %WT. 
SSO<W0. 5%&.T. M(cM*L/<«0. 2%JJ(T 
il/t^gl-S. MtC. timikK., fi200~240 - C 

©asrr--^ff 5. 

[0 08.8] c©fa. m KonmcDBmtmmic* tf 
t»«5 o©*MtciBrsjjg3 s *Bf8,Lrmftmm*'<f 

rSDS 3 7 § tlSBfatoS* 3 tlfc*f 17*. 

^-->Mvt2 0 i®F«3X^— 9-3 6 ^LXmi2^t>H. 

40 ^^*^fi£3tl-S. 

[ 0 0 8 9 ] m 1 ©HiS©f^R^2 ©5!J6©MI{C 
tec^r. ±^LfcJ:5{c. W«^#^5 9_Bc I TO^ 
^6&^SH^^^^-r^|^ > jn^as^ i o o 

-1 7 0'CtT*. At>«#ttlfKl7EI3Rj!k«tb (O, / 
Ar) Zmi%VLT, a*L<«0. 5%feTF. MCC|| 
*K«0. 2%«TiUrfiR|gL,. g(c. X>*",$'& 
K. ^2 0 0-2 4 0'C©SJg-CT--^*tf^Ci7jl 

[0090] ±fffi&#=&f#-5*«:&-,;fc. SHJ«m®* 
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[ 0 0 9 1 ] ■ 1 5 B. ^1 <D5l5S©fl5^K:7KU/t I T 

zsfvj-eTjk-rmmm-e&z. m i sk^-t^k:. i 

T0X^**&HCTFT««1 OMOT, s«as 
^S^65 0°C. lOOt, 1 5 O'C, MK2 0 0 

l/> SS"C(J#J4 0 %tc->ft(DiA. 10 0'C-C«^5% 
t&K) 1 5 0*C-C«(i{3fO ifto/t. 
CO 09 2] C©Bg, S«Jj[fiS&tt. fiSMa<!:«atiL/c 
JWI&SrJWIUcfTl*. W$*§^M*>6©#;*tnt,£+# 

{ctf^ct^s^L^. acorns. f&mm-cuu<Dtcn> 

[0093]@16«, 2Mnfl& I TO^t » *R$®|ftX 

Sfch (O, /Ar) £. BHOX^aaz. 5%$T 
WW-jfcid, JiffiJaffitt&^CCiffllJU 0.5% 
-C#J6 5Q/CL 1 %-C*!j8 0 Q/CK 1. 5%r$bl 

lOQ/Di^^ PH§(C, flHBftffi<Z>/<?y4 1 3a6 
^^tCifJOL. 0. 5%?»8Q/D, l%rf!j2 3Q 
1. 5%r*!)3 9Q/DiJ > t c- 3 fc. 

[0094]S17tt > I TO^n- v *fg«C2 0 

fc^-nftipllIITJbS. H 1 7(C^jVr < k i 5«:. I TOX^ 
?£l$©&Ssi£:8J£ (O, /Ar)40. 0 5%. 0. 
8%. 2. l%^<!;ilS«>T<,>-?/ct»£. @3gtaffi©*f2JlJ 

[OO95]018tt, ITOXn-^Witifi 

-C. ITOI©x,f> y JttftIS 2 Ifc^&tfaE*^ 

10 0'C, 15 0U 17 0 *C©*§£\ I T 

o<Dx.y*^>mmtm<m&ttj:p 3 tjiix>-r>tci)K 2 0 

0'C©iS^. I TCK»x.v?>#m&&g-<x.v?>tf 
[0 09 6] Chli, wmi^!ga>6©fn#x(cj:r> I 

<.». 

[ 0 0 9 7 ] M 1 9 I*, ftlxm I TO*/"* £fg©T~ 
-*ra<fc»El*rtMli&— te. Wm&&»J®©feo#©lH 

^*Sr^-r^s-c$)-2, 0 a 1 gcc^TJ^ic. 1 t 

O^ig^i-ttti. 02©3|Jg©^SItc*J(,>rT--^S 

2 5 0 *c© £ & mmmw-AmicigrF-t s . 
[oo98] ctitt. wsmmvisitx httm*2 a 

0"m±VftM2tl2,fth-C$>Z. ft-oT. I TOXI- 
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v *'&<DT--)\>WlW&. 2 0 0—240 •CCffiffltC'T 
ZC£*m&l,<. Mfca$U<». 200-230'C 
©ffiB(CTS©#«fc(,>. 

[ 0 0 9 9 ] 02 0 tt. mi ©Hi©iiKfcW, ± 
T«#i&iigTS|S©=i>** hffiSxiBlli^A^©^ 
5ra-r^-r^0-C$)-S o a 2 0CC^TJ:5«:. ±Tft 
#«l^g|5©3>$>7 hJ6frt{BM#0 QRtf 1 0 0 0 Q 
©*§^, *K#JA^«:^&<=>ft&<, : >#s. hffijtfil 
m^l 5 0 0Q©£^tt«K*8«JA5#tg#6ft, 3 0 
10 0 0 ^Jt^ttte^O^A^tg^ft-S. 

T, ±T«^a^^©:3>** hffitftBMtt. 150 

0QJWT{c-rsc<?:*5a$L< . wicm^L<it. 10 

0 0 Q«T«:TS©**J:C>. 

B^PHSSli (transmission electr 
on microscope: TEM) *fflC>/c|S^© 

20 m&frh. rm^mmicm-r?>&mmmm<DS^-ic^ a 

6>ft/cC <t 

[0 1 0 1 ] B92 1 ». C^Hjjc^^j&^jCcfc*) 

Mi* $ ft ttrngkm^gisoimmmnm trmsmmom 

[0 1 0 2] 02 ltc^-T^^K:. 2S93i**IBI£T»£ 

30 TO©t&^*sc r £SS*Jor*s«3. C©i^^ES5A^« 
((b) #M> I TO©teT#C r <b3g#S-,Tfc6 

-r. e©££*»®jA7#s&3rr£. co^^jc. 1 to 
[0103] «e-^r, w«miai»aag±(c^^istRcK« 

-^£^Ht3ftft:ili*^ffi*WT5?KS«^gg5i. jy 

1 . mnm&mvxj-i ? ^^©ssss* 100-17 

40 O'C-Ctf^. 2. S^^©X/N-^^H(r{C|Sl— 

-5**3, >^^Aft5tf)^JD^^ + >^- 

i/^r, TB^R^®©^b^7-?{b^s*^*-r 

3. j§^«M©x^-^^^^-cm\ ^^fiib 

©£#. T--;U^2 0 0~2 4 0'C©S)S-Cff5. 
50 [0104] Cft6©^«. ®W««JS* I TOIi 
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□■r-S=i>$^ hx;u-^-jKdx^^>^«, its, 
CF, KF, ^CD^X^ffll^rtffcnS*!. TB^M 
R#C rXttC r Si*AT4^»^B:, 

>ysn-r. f tc^^jk^ek: a 

9Ji§*M<!:TB£ISJg£©lffl©=i > * * hJStixffl*±S 
3#-5*>6^?*S. 10 
[0106] C©3>£^ jKDXv 

>x?^>y«u x.* ITO/CrffrS# 
#?©*&£. Ftc**JC r^SS^SCcy 

[0 107UJli©<J;^, 3>^i» Hgffiffi©l&*:£ 

:?PJi«©^fte5gtS;?*lfc. 20 

[0108] c<D<k5ic. (KDmmcjzttit. mwmm 
•? $ m(D&&®m& 7 o *c~ 1 7 o •ctc^jiai bfc o . x 

■o. 0 0'O-2 4 0 ^©Tx-^fT "5 30 

fc. 

[0 110] c*i(cj:»). WtSBra)g^e.©Hi**x©iJ 

or. i Tomvmm&mik&zm-rzxzsic 

3 fk 3 > # * h ffi!nfii©±^a«ffirtr ©^ 
H4£*3< Cift<, I TO)SiTJl^Jgra©=i>^ 

[0111] C©*SI^ i*»»lffl^*;UT©mA^£iqj 40 
[0112] ftfc. SJ^OlUgcD^jll-Cl*. ^?5J^©^ 

^r&<#fiS#te©fc©T*>J:»,». t©*S^tt> ffiS 

©7*h-;visi mmic , sn&fgcc x * > <t so 
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[oils]**:. mm<DmM<DBmx-i*. nmm<om 
[oi i4] $tc. mmommmmxit. m^zni- 

+ *Jl<x v ?MT F T^WT5«^^g«:oi,>r^ 

TFTCCOt»rfe®ffl-C^^Ci«m-5$-C4>^|,^ $ 
fc. a-S i TFT©<&&6-?\ * U ->V n> ( p - S 

i) TFTtcfcSffiri**, MK:, 
MIM(metal-insu 1 ator-meta 

1 ) X$>-?Xi>^K 

[0 115] 

^mwmnm*:im-?z>f&om&<Dm&*: ioo-c-i 
7 o'ctLxmmztiz. s/c nrai(fe^iBi±^Mwai 

[0 1 1 6 ] CtlCCj;!?. 3>5f^ h^;u-*-jusp-r 
<DTJ!£:J!J«±-C© I TO^feat4*Wr^J:^K:% 

o . mmmtm±.<D i t oiiox ^ > i^tcx „ ?■ > 

[H®CDfflf^>SittW] 

[0 1 ] C©^bj©® 1 (O^GNRD^Atcfll^aji^RA 
[02] Hl©TFTSffi£m>fcS^\-*^©¥ffi0 

[03] 0i©TFTS«©iiii^gp*sfc*cbr7n-r^ 

[04] 02©A-Ai^SJ>'03©B-B^(C?S'5»r® 
0t?*§„ 

[05 ] 01 ©tf t SKfcjii >fc*a-'N , *;u©Sjjt^r 

*6©-«*ltt9!r*. 02©A-Ai£L C-Ci^RO'0 
3©B-B«KC»5XSWiiia (*©i> 

[06 ] 0 1 ©TF T^Mk^jKS/^MSBI^ 
W«K«-rS. I2©A-Afi, C-C^SO*0 
3©B-B^«:?S-5XS»rB0 <*©2) -C*5„ 

[07] 04©Bi*a5=J>^i7 hX;U-*-Jl/©fl5^73 
S ; 5:^-rxS»fM0 <*© 1 ) 

[08] 0 4 ©BifPtgB h XJU— ^h — JKDJ^fig^ 
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mzmrxmrnrnm (-£©2) r*&„ * 
[091 mA<ommim=f-m>mmjm^txws\m 

01 1©A-Ai|g. B-BiglRtfC- Ci|£K:& 5 10 

xfi»ta0 (-e-^i > -c**. 

[013101 OCDTFTl«©iBI*S0- 00£l&B£ 
IT*. 01 1©A-A«. B-B^RO'C-C^fC©^ 
X?i»r®0 (-£©2) r&£ 0 

[014101 0<DTFT*«<D^jg^S<D-^<&giB^ 
II l©A-Ai£L B-Bfm.VC-cmK.iQ 5 

xmmmm (-?-©3) -c*s. 
[0i5]^i (ommmmicmLtc 1 tox^ ? 

-rgjBjHt?*^. 20 
[0 1 e i mm, 1 tox^? ^mcymmmmtttmn 

[0 1 7 1 #ftJg*U TOXAj #&CC2 0 o°c-ct-- 

[018] I TOX^^^Bf<D»SSSix-y^>i/g| 
?4©Hfli£*-C^-riBHB0-C* -5. 
[019] imm I TO^» f ^©T--JbSSiS 

l»BJ0-C*^. 30 

[0201^1 <DH*sow^s§cc*j^r . ±T®*MWfrf- 

HJ0t?*€>. 

[02 11 c©»»«:««iaS55rffi{c«fc»)WB3*i?fc« 
BJJ0-C&*. 

[0 2 2 ] g£fc(£>T F T*mi»fcajaS«[S«^BtC 

*>» * r f ? i v >) v *wm> 1 wzuftomm* 

?nL. (a){i¥S0. ( b ) {* ( a ) <DB - B^tC?&*40 
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5N®0r*S„ 
[#-S|©3iBJ» 
10.50 TFTlt 

1 1 

1 2 j£ffi*SI 

13 TFT 

14 mqw&f- 

1 5 ^s^^ 

1 6 f&&J**Jl 

1 7 ftftSS 

18 ^7'^7h'JW 

18a S8^7? "Jd>X 

19, 1 9R. 1 9G. 1 9B HIPSC 

2 0 ->-Jim 
2 1 HfflWB- 

2 2 vmm- 

2 3 ffiAP 
2 4 

2 5 y- hm© 

26 y-Mfenyg 

2 7 *a£«f 
2 8 V—>Ug& 

2 9 KlW>«ffi 

3 0 ;WS^—> 3 >g| 
3 1 R, 31B. 31G 

3 2 

3 3. 5 4, 5 8 ffii^m© 

3 4. 5 6. 5 7 3>$i'hX;l/-*-Jl' 

3 5. 3 7 SffljR 

3 6 SF*JX^— 9- 

3 8 SBg^M^ 

39 t f tombhr 

4 0 *fftfflig7ft£ 

5 1 &m&m 

5 2 itjiiBifgig^ 

5 3 PiM&mi&* 
5 5 ftjl^fii 

59 mmmkm 
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